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George Elliott, Esq., 23 Great George Street, Westminster, S.W. ; 
Robert Hannah, Esq., 2 Alfred Place West, South Kensington; 
Henry Robinson, Esq., Assoc. Inst. C. E., 2 Delahay Street, West- 
minster, S.W., and Carlton Hill, St. John's Wood ; Robert P. Roupell, 
Esq., Q.C., 13 Park Lane, Hyde Park, W. ; Captain John Saekville 
Swarm, H.M. 22nd Regt., Malta; and John Edmund Thomas, Esq., 
C.E., Rhayader, were elected Fellows. 
. 

�9 The following communications were read : - -  

1. On the Lrxs OuTLrERs at KNOWL~ and WOOTTO~ WARW~N in 
SOUTH WARWICKSHIRE, a~%d on the Presence of the Llxs or RHm.TIC 
BONE-BED at COPT HEATH, its furthest NORTHERN EXTENSION 
hitherto recognized in that County. By the Rev. P. B. BRoDn~, 
M.A., F.G.S. 

T~m Liassie outlier at Copt Heath, near Knowle, eleven miles 
south-east of Birmingham, has been referred to in the ' Geological 
Transactions' by my lamented friend, the late Hugh E. Stricldand, 
and it was first noticed by my friend Dr. Lloyd ; but it does not ap- 
pear that any particular account has been given either of the one 
near Knowle or of the others in the neighbourhood of Wootton 
Warwen, which are, however, of sufficient interest to deserve a more 
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detailed report. The outlier at Knowle is of limited extent, being 
about a mile and a half in length and half a mile broad. I t  occurs 
in the midst of the Red Marl, by which it is surrounded on all sides. 
A few bands of limestone are seen cropping out on the side of the 
canal ; but the main mass is quarried by a shaft, so that the order 
of succession is not very easy to be traced; and as the works did 
not pay, they have been again closed, though a quantity of stone 
was raised in 1857. Judging from the blocks of stone and shale 
still remaining, they seem to represent the Saurian beds; and the 
presence of beautifully preserved specimens of Ammonite~ planorbis 
confirms this. Some of the masses of limestone are of large size, 
and contain remains of Saurians, scales of Fish, Ostrea, Modiola, 
Cardium, and a few other shells ; the black laminated shales yield, 
besides the A. Tlanorbis, a small Pectin and plates of a Cidaris. 
I t  is impossible to say whether the Insect-limestone occurs beneath; 
if  it does, it is probably confined to a single stratum, because the 
Lias here is both of limited extent and thickness. A few yards 
distant from the shaft some dark shales may be observed resting 
upon Red Marl; and amongst these, on the top of a small bank, I 
obtained fragments of a yellow micaceons sandstone, with Pullastra 
arenlvola, a shell which always prevails low down in the series, in 
close connexion with the "bone-bed," and seems to have a very 
limited range. The section, unfortunately, is so covered up and ob- 
scure that I could not detect any "bone-bed"  in situ ; but at all 
events a band of sandstone connected with it may be traced at 
this spot, the furthest point northwards hitherto recorded in War- 
wickshire. This fact gives an additional interest to this small 
patch of Lias in this district. Mr. Hugh Strickland had noticed the 
same sandstone and associated black shales at a spot in the neigh- 
bourhood of Bidford, about fifteen miles south-east of this. Mr. 
Howell, of the Geological Survey, informs me that he has found this 
sandstone in an outlier of Lias not far from Uttoxeter, in North 
Staffordshire, which is the most northern extension of the Rh~etic 
beds hitherto known. Another outlier, but of larger extent, occurs 
at Wootton Park, near Henley-in-Arden ; and at this point some of 
the lowest beds may be traced, from the Pevten Valoniensls bed up to 
the Lima-beds. Many specimens of Gardinla ovalis, so abundant in 
these latter, may be picked up in the fields; and the old workings 
of former quarries afford fragments of the Pecten- and Cypris- or 
Estheria-beds, and the little freshwater plant, _~Yaiadita lanceolata. 
At Shellfield, on the western escarpment of the outlier, a small 
elu.a.rry is worked, exposing light-coloured shale with Modiola 
m~n~ma, and three layers of hard blue limestone containing Ostrea 
liassica. Similar strata are seen at Brown's Wood; and in both 
places the "Insect-beds," with the ordinary insect-remains, but 
unt~sually "abundant and well preserved," may be traced in their 
normal position, underlain by the Estheria- and Pecten-beds. The 
entire section resembles that at Wainlode Cliff, in Gloucestershire, 
excepting that the basement-beds overlying the Red Marl are much 
reduced in thickness in Warwickshire; but that they are to some 

October 12, 2016
 at University of Exeter onhttp://jgslegacy.lyellcollection.org/Downloaded from 

http://jgslegacy.lyellcollection.org/


1865.J ~A~r~s0N--zAs~ C~ANOEs I~ SCOT~ra~ 161 

extent  represented is clear, from the presence here of Pecten Val~nl- 
ens/s and the small bivalve Crustacean Estheria minuta, and of Pul-  
lastra arenicola at Copt Heath. 

As most of the available stone in this outlier has been worked out, 
i t  is very difficult to get a section exposed, or to trace out the suc- 
cession of the strata with any accuracy. Northwards, towards 
Moreton Bagot, the Estheria-bed is seen, and a limestone which be- 
longs either to the ~irestone or the White  Lias, containing a species 
of small Coral not uncommon in this lat ter  stratum. 

The outlier at Brown's Wood is traversed by a line of fault run- 
ning from north-west to south-east. This is entirely separated from 
the larger mass of Lias at Stooper's Wood, south of Warren Manor. 
The Lias in each case forms a long ridge or terrace, at a considerable 
height above the New Red Sandstone. 

These two remnants of the IAas are the extreme limit  of that  
formation in Warwickshire in a northerly direction; and no trace 
of i t  appears again nearer than the outlier in North Staffordshire 
before mentioned, and the other remarkable outlier on the borders 
of Cheshire and Shropshire, long since described by Sir R. I.  Mur- 
chison *. 

When the limit of the Lias has been fully determined, the strata 
below the Saurian beds, referred to in this paper, will probably 
come within the Rh~etic series of the Trias. 

2. On the KtsToaY of the LAsT GEOT.OQ,CAT. C ~ O E S  in SCOTT.~'~V. 
By T~o~tAs F. JAlrtESO~r, Esq., F.G.S., Fordyce Lecturer in the 
University of Aberdeen. 

Gl~ial. 

Post~ 
Glacial." 

CONTENTS. 
1. Introduction. 
2. Preglacial traces. 

"3. Period of Land-ice. 
a. Glaciation of the rocky surface. 
b. Boulder.earth or Glacier-mud. 

4. Period of depression. 
a. Glacial-marine beds. 
b. Character of the fossils. 
e. Boulders of the brick-clays---floating ice. 
d.' Stratified beds at high levels. 
e. Cause of the submergence. 

5. Emergence of the land and final retreat of the Glaciers. 
a. Valley-graveI. 
b. Moraines. 
~. Submarine forest-beds. 

6. Second period of depression. 
a. Old estuary beds and raised beaches. 
b. First tra~s of man in Scotland. �9 

7. Elevation of the land to its present position 
a. Beds of peat and blown sand. 
b. Shell-mounds and chipped flints. 

8. Conclusion and rdsumd. 
.9. Appendix, with lists of shells. 

Geol. Prec. vol. ii. no. 38, p. 115. 
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